






controls.  Using  flame  atomic  absorption  spectrometry 
it was found that children with celiac disease and food 
allergies had significantly higher lead/calcium and cad-






sists  of  several  minerals  with  calcium  being  the  main 




accumulated  elements  into  systemic  fluids,  therefore, 
teeth provide ideal biological samples for the evaluation 









































J. Stomat. Occ. Med. (2011) 4: 28–31
DOI 10.1007/s12548-011-0005-8
Cadmium and lead accumulate in the deciduous teeth 
of children with celiac disease or food allergies
Bogusława Orzechowska-Wylęgała, Anna Obuchowicz, 











Received: 1 November 2010 / Accepted: 19 January 2011 / Published online: 18 May 2011





















































calcium  and  cadmium/calcium  ratios  are  provided  in 
Table 2 and Fig. 1. The deciduous teeth in children with 
celiac  disease  contained  significantly  higher  levels  of 
cadmium than those of children with food allergies or 
healthy controls. Deciduous teeth in children with food 









with  celiac  disease  and  food  allergies  as  compared  to 
healthy controls.
Table 1  The percentage of each tooth type in the groups of patients included in the study
Type of tooth Children enrolled in the study (groups)
Celiac disease Food allergies Healthy controls
Incisor teeth 50% 55% 43.4%
Canine teeth 20% 18.3% 23.3%
Molar teeth 30% 26.7% 33.3%
Table 2  Content of lead, cadmium and calcium in the deciduous teeth of children with celiac disease and food allergies as 
compared to healthy controls. (Data are mean ± standard deviation)
Metal Tooth metal content
Celiac disease Food allergies Control
Lead (µg/g) 5.42 ± 2.02a 4.49 ± 1.31 4.19 ± 1.66
Cadmium (µg/g) 0.11 ± 0.05a 0.05 ± 0.03 0.04 ± 0.03
Calcium (mg/g) 43980 ± 5.47a 41320 ± 7.58a 48300± 6.46















environmental  pollution  was  comparable  among  all 
study groups. Moreover, the mothers had lived in similar 
environmental conditions during the gestational period. 

























































a  variety  of  cellular  enzymes.  Cadmium  accumulates 
mainly in the kidneys, followed by the liver, bones and 
Fig. 1  Lead/calcium ratio 
and cadmium/calcium ratio 
in deciduous teeth Statistically signi￿cant Celiac disease and Food allergies as compared to controls at p<0.01.
Lead/calcium ratio x 10-6  Cadmium/calcium ratio x 10-6
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